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deletions. We would like to point out that in each hybridization wélindlll RFLPs in Sy, we wish to point out thaHindlll digests

can detect the germline band(s) of expected size, either from tinem all patients were hybridized by botHS%y and 3Sy, which

nontumor cells in the marrow sample or the nontranslocated alleleguld have shown if any of the extraneous bands were due to

serving as an additional internal control. Importantly, alternativi@FLPs. For the 12 kb and 3.5 khindlll-3’'Sy band4(Fig2A.C) we

enzyme/probe hybridizations were performed in our study accorcan confirm that no such bands were detected By.5

ing to recombinant bands already demonstrated with the “original” As a result, while cloning provides the ultimate proof of the

combinations and were used primarily as confirmation of theature of a recombinant fragment in the IgH genes, we believe that

screening Southern blots. These alternative combinations wena investigation of illegitimate switch recombinations by the

useful in eliminating undetected legitimate (especially downstreaadlaptation of an established Southern Blot assay was justified,

and inversion) switches, and possible artifacts that can be intgiven the paucity of available tumor material from human my-

duced by restriction fragment length polymorphisms (RFLPs) evetoma bone marrow. Our exhaustive analysis using the original

in the original screening hybridizations. screening blots for detection of possible illegitimate switches and
The second criticism of Dr Schmidt relates to our analysis oftheir verification by probes and enzymes that have previously

of 4 examples in Figure 2A (Patient 1)Me agree that if a single revealed recombinant bands have provided us with useful and

translocation accounts for the 4.9 kilobase (I8pH fragments reliable information. Since our paper was published more than a

detected by S« and 3Sa, and the 5.2 kiBglll-3'Sa fragment, year ago, substantial refinements have been made to molecular

then aBglll recombinant band should also be detected B§o5 cytogenetics;* which are likely to be quicker, less labor intensive

However Bglll-5'Sa is clearly germline. From the sequenceand more accurate in demonstrating chromosome 14q transloca-

database, we verified for bottw$ and 2 that 8glll site is present tions, and would be superior to Southern hybridization for large-

1.3 kb downstream of the’ B« probe (292 base pair upstream ofscale patient screening. Finally, we would like to re-emphasize that

the 3 SpH site), and there are no othBglll sites in Sx. From our  our conclusions regarding illegitimate switch recombinations were

germline hybridization, upstreaBuylll sites appear to be located atmade after careful investigation of each nongermline band. We

least 12 kb from the '3site. Hence the 5.2 kiBglll fragment fully agree that detailed analysis is required in the interpretation of

detected by B« is most likely to be caused by an extrane®@gdll the Southern Blot assay and thank Dr Schmidt for his note

site on a translocated fragment at theebd, replacing the Sa  of caution.

probe sequence. In the absence of oBg sites in Sy, we agree

with Dr Schmidt that based on our findings, tBeH-5'Sa and P. Joy Ho, Ross D. Brown, Antony Basten, John Gibson, and

3'Sa recombinant fragments, although of the same size, must be Douglas E. Joshua

independent. However this does not reduce the possibility as we Correspondence: P. Joy Ho, Institute of Hematology, Royal Prince Alfred

had suggested that the 5.2 Eglll and the 4.9 kbSpH 3'Sx Hospital, Missenden Rd, Camperdown, NSW, Australia 2050

fragments most likely represent the same illegitimate recombina-

tion, although this could only be formally proved by cloning. We

have repeatedly demonstrated t8pH-5'Sa fragment and the References
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To the editor:

Myelodysplastic syndromes: from French-American-British to World Health Organization:

a commentary

Nosslinger and coworketsare to be complimented on a carefullythe diagnosis of acute myeloid leukemia (AML) to 20% from 30%,
conducted retrospective survival study of 431 patients with primatigus eliminating refractory anemia with excess blasts in transforma-
myelodysplastic syndromes (MDSs) comparing the original Frenctien (RAEB-T); (2) moving dysplastic chronic myelomonocytic
American-British (FAB) proposalsand the recently published leukemia (CMML) into a proposed new category of myeloid
World Health Organization (WHO) proposal classifications oflisease with features overlapping myelodysplastic syndromes and
MDS.2 However, we are concerned about the authors’ interpretayeloproliferative disorders; (3) subdividing RAEB into 2 types:
tion of the WHO criteria and the resulting impact on their survivaRAEB-1 (5%-9% marrow blasts) and RAEB-2 (10%-19% marrow
studies. The critical changes in the WHO classification from thaasts); and (4) separating refractory anemia (RA) and refractory
FAB include the following: (1) lowering the blast percentage foanemia with ringed sideroblasts (RARS) into 2 broad categories
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based on the presence of multilineage (2 or 3 myeloid cell lines) ior outcome for RAEB-T and AML in the Neslinger et al study
unilineage (mainly affecting the erythroid series) dysplasia. provides further evidence in support of allowing such patients
Unfortunately the reference quofedr the WHO classification (20%-30% marrow blasts) to enter AML trials where appropriate.
did not provide sufficient information on the precise criteria In summary it is our hope that slinger and colleagues will
described in detail in the recently published WHO marhaaid, in  consider reviewing their data using the recently published WHO
addition, the authors do not reference the Germing et al Fapamiteria. Such an effort would be important, because, although the
which confirms these new proposals. An additional review of théosslinger et al study is interesting, it does not justify any
new WHO classification was published before the final criteria statement about the validity of the WHO classification. We
the precise percent of dysplastic cells and the consideration asfticipate that a new look at the data of Germing et al would
merging the dysplastic and proliferative forms of CMML wereconfirm the conclusion that the WHO system does provide
agreed upof. improved and relevant guidelines for the classification of patients
The major difficulty we have with the Nislinger et al study is with MDS.
the adoption of the “50%" criteria for dysplasia in 2 or more cell
lines for refractory cytopenia with multilineage dysplasia (RCMD).
In the WHO proposals the threshold of 50% dysplasia has been Correspondence: John M. Bennett, James P. Wilmot Cancer Center, University
utilized only in identifying AML with multilineage dysplasisut of Rochester Medical Center, 601 Elmwood Ave, Box 704, Rochester, NY
not for the MDS category of RCMD. In fact, in the WHO proposals 4642
RCMD is defined as an MDS subgroup with fewer than 5% blasts
in the bone marrow, and dysplasia in 10% or more of the cells ofReferences
or more myeloid lineages (erythroid, granulocytic, and/orl' Nosslinger T, Reisner R, Koller E, et al. Myelodysplastic syndromes, from
megakaryocytic). These criteria were adapted in the study of 1600 French-American-British to World Health Organization: comparison of classifi-
patlents with MDS by Germlng et élalthough they did elect to use ;gt;gj;g(;nlfml unselected patients from a single institution. Blood. 2001;98:
a 40% threshold for megakaryocytes‘ Germmg et al and &P‘ersz. Bennett JM, Catovsky D, Daniel MT, et al. Proposals for the classification of the
have confirmed the worse prognosis of RCMD compared to RA or myelodysplastic syndromes. Br J Haematol. 1982;51:189-199.
RARS. To accurately evaluate the WHO proposals it will bes. Harris NL, Jaffe ES, Diebold J, et al. World Health Organization of neoplastic
necessary o reassess the “unclassified” group in fisiiger et J5ees o e heanosie ne et o or o e it
al study utilizing these criteria. It is very likely that the “unclassi-  1999:17:3835-3849.

fied” category (MDS-U) would diminish considerably, impacting 4. Jaffe ES, Harris NL, Stein H, Vardiman JW, eds. World Health Organization
the survival results. classification of tumours: pathology and genetics of tumours of haematopoietic

| dditi th h d trated that th ival and lymphoid tissues. Lyon, France: IARC Press; 2001:47-73.
n addiuion others have demonstrate a € sunviva Og. Germing U, Gattermann N, Strupp C, et al. Validation of the WHO proposals for

CMML is dependent on the bone marrow blast percerifaged a new classification of the myelodysplastic syndromes: a retrospective analysis
that CMML is much more heterogeneous than other subtypes of of 1600 patients. Leuk Res. 2000;24:983-992.
i P Bennett JM. World Health Organization Classification of the acute leukemias
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2 categories, CMML-1 and CMML-2, depending on the blast count esis: cytogenetic and prognostic significance. Leukemia. 1996:10:946-951.
in the peripheral blood and the bone marrow. It does not subdivide Rosati S, Mick R, Xu F, et al. Refractory cytopenia with multilineage dysplasia:
CMML according to the white blood cell count. In Table 1 of the further characterization of an ‘unclassifiable’ myelodysplastic syndrome. Leu-
L. . . . kemia. 1996;10:20-26.
NOSSIInger et a.| aI’tIC|E.§,C|\/|ML resembleg RAEB in the Interra 9. Balduini CL, Guarnone R, Pecci A, et al. Multilineage dysplasia without in-
tional Prognostic Scoring Systéh{lPSS) distribution. The separa creased blasts identifies a poor prognosis subset of myelodysplastic syn-
tion of RAEB into 2 types (5%-9% blasts and 10%-19% blasts) is dromes. Leukemia. 1998;12:1655-1656.
of importance as the authors demonstrate with a significalr‘l]t Storniolo AM, Moloney WC, Rosenthal DS, Cox, and Bennett JM. Chronic my-
. i . ) L. . ) ) elomonocytic leukemia. Leukemia. 1990;4:766-770.
difference in IPPS distribution. A similar analysis of their patients;

. . ) P Greenberg P, Cox C, LeBeau MM, et al. International scoring system for evalu-
with CMML should be performed. Confirmation of the similarities  ating prognosis in myelodysplastic syndromes. Blood. 1997;89:2079-2088.

John M. Bennett, Richard D. Brunning, and James W. Vardiman

To the editor:

Mutations of Chk2 in primary hematopoietic neoplasms

Chk2 is a novel checkpoint kinase isolated as a human homologieaddress this point, we screened for mutatiorGh#f2in a variety of

of yeast Cds1/Rad53Recent analyses have revealed that it is amorfigiman hematopoietic neoplasms.

key molecules signaling DNA damage via the ATM protein kinase to A total of 109 tumor specimens of hematopoietic malignant
p53120f great interest is the report that germ line mutations ofihie?2  disorders were examined for mutations ©hk2 using reverse
gene are found in a fraction of Li-Fraumeni syndrome (L¥8), transcriptase—polymerase chain reaction/single strand conforma-
hereditary cancer-susceptibility syndrome originally linked with gerriional polymorphism (RT-PCR/SSCP) analysis. Numbers and diag-
line p53 mutations, suggesting th&@hk2is a tumor suppressor genenoses of these patients are listed in Table 1. Two samples showed
whose functional deficit will lead to development of human cancembnormally migrating bands on RT-PCR/SSCP analysis of the
Given that thep53 and ATM genes are inactive in leukemias andChk2transcripts (patient 1375 and patient 154), and the nucleotide
lymphomas, it is intriguing to investigate whether or not somatiglterations were further confirmed by sequencing analysis in both
mutations ofChk2are also responsible for leukemias and lymphomasases (Figure 1 and Table 2).
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